A series of full-scale experiments were conducted in a mock-up commercial cooking area to study extinguishing mechanisms and effectiveness of water mist against cooking oil fires. The impact of water mist characteristics, such as spray angle, droplet size, flow rate, discharge pressure and type of nozzle, on the effectiveness of water mist against cooking oil fires was investigated. A series of oil splash experiments were also conducted to determine if the oil was splashed by water mist. In addition, the change in oil composition during heating and fire suppression was determined using Fourier Transform Infrared (FTIR) technique.
Nomenclature

C pw
Thermal capacity of the water (J/mol·K), D Diameter of the drop (m), D v0.9 Drop diameter such that 90% of the total liquid volume is in drops of smaller diameter, H c Heat of combustion of the fuel (kJ/mol), f c Fraction of heat of combustion of the fuel ( H c 
Introduction
In recent years, development of high-efficiency cooking equipment with high energy input rates and the widespread use of vegetable oils that have a high auto-ignition temperature, have increased potential risks to life and property loss by fire in commercial cooking areas.
Statistics have shown that almost 50% of all accidental fires in hotels, restaurants and fast food outlets start in kitchens, and the majority of these involve liquid cooking oil or fat fires [1, 2] . In addition, cooking oil fires are also a primary cause of household fires [3, 4] . In 1997, nearly 30% of residential fires in Canada were related to cooking fires, which resulted in 51 deaths, 653 injuries and $72.6 million property loss [5] . Commonly used cooking oils include canola, corn, cotton seed, palm, peanut and soybean oils. They have flash points in the broad range from 160 to 282 • C and their auto-ignition temperatures vary from 315 to 445 • C [6]. Average burning rates of cooking oils are higher than other hydrocarbon oils [4] .
Compared to other types of fires, cooking oil fires are very difficult to extinguish. During cooking, the oil is heated to high temperature approaching its flash point. Once the oil auto-ignites, it is difficult to cool the bulk of the oil (up to 36.3 kg of oil in the commercial fryer) to below its auto-ignition temperature. Modern energy-efficient fryers are designed to retain more heat to minimize fuel costs, which retards the dissipation of heat from the hot cooking oil in the event of a fire. The composition of cooking oil is also changed during heating, resulting in a new auto-ignition temperature that may be as much as 28 • C lower than its original auto-ignition temperature [7] . Unless the oil is cooled below its new autoignition temperature, the fire would re-ignite after extinguishment. Since cooking oil fires have a different behaviour from other types of flammable liquid fires, they have recently been classified as a special class of fire (Class K) [8] .
Previous research showed that foam, powder and carbon dioxide can effectively extinguish the flames over the oil surface but they are very difficult to cool the oil below its auto-ignition temperature and to prevent it from re-ignition due to their limited cooling capacity [1, 2] . Wet chemical agents are the most common agents used in commercial
